motifs identified. This study therefore informs selection of MABs to include in malaria 48 RDTs as well as in the generation of improved MABs that should improve the 49 performance of HRP-detecting malaria RDTs. Malaria rapid diagnostic tests (RDTs) are lateral flow immunochromatographic tests 55 that detect parasitic antigens circulating in the blood of malaria-infected patients. 56 Currently, the tests most widely used for diagnosis of Plasmodium falciparum 57 infection target the parasite antigen histidine-rich protein 2 (HRP2). 58 
59
HRP2 is produced in abundance during the asexual cycle and in early gametocyte 60 stages of P. falciparum parasites (5, 6, 9, 10, 12). It has an unusual structure in that it 61 contains multiple contiguous repeats that are rich in alanine, histidine and aspartic 62 acid, which comprise 37%, 34% and 10% of the protein respectively (9, 12). These RDTs that use this antibody. An ideal epitope to be targeted by the signal and 73 capture antibodies in a RDT would be one that is present in all isolates (high 74 prevalence) and has a high copy number in each isolate (high abundance). It is also 75 plausible that due to the extensive polymorphism of HRP2 (2, 3), certain target 76 epitopes could be present in higher or lower frequencies among isolates in certain 77 geographic regions, thereby influencing RDT performance. of RDTs, we have defined the epitopes recognized by four HRP2-specific MABs (3A4 83 and 4A5, 2G12-1C12 and 1E1-A9; (8)). We now report a comprehensive survey of 84 HRP2 epitopes, including study of a further eight available PfHRP-specific MABs. 85 We first identify the epitope recognized by each of these MABs. Then, using derived 86 4 sequences of the pfhrp2 genes from 448 P. falciparum isolates from 9 different 87 geographic regions, the frequency of the 12 epitopes (eight identified in this work 88 plus those from the four previously studied MABs (8)) was determined, and 89 geographic variation in frequency of these epitopes was investigated. Furthermore Once the peptides with the greatest reactivity to each MAB were identified, they 160 were subjected to further mapping by a glycine scan to define the minimum epitope, by the MABs, a glycine scan of the predicted epitopes was performed ( Increasing the motif length to 11 (AHHAANAHHAN) resulted in only a small 310 reduction (from 1178 to 1175) in occurrence in the 99 isolates (Table 3) .
312
The second HRP3 motif (HHAANAH), again a single amino acid shift to the right 313 from the first motif, could be lengthened by up to three amino acid residues without 314 significant reduction in occurrence. Both motifs were most prevalent in isolates from 315 South America, and were least prevalent in isolates from Asia Pacific regions (Table   316 3 
